Research is commonly evaluated through an analysis of research outputs (i.e. theses and dissertations, papers in scholarly journals and conference proceedings, etc.) and research outcomes (i.e. new discoveries, Nobel prize winners. graduating students, new developments of drugs, etc.) using research units (e.g. persons or bodies responsible, sources in which the findings are published, medium of communication, nature of information conveyed, timing and frequency with which information is conveyed, amount of information conveyed, etc). Some of the methods of research evaluation that have been proposed and are commonly used include peer-review and informetric approaches. This paper reports findings of an informetric study of HIV/AIDS literature published by and on Eastern and Southern Africa in order to find out the number of countries engaged in the publication of HIV/AIDS literature; the most productive authors. institutions and countries; and the countries in which the literature is published. A comparison is made between regional (i.e. African) and foreign (or international) productivity. Results indicate that foreign authorship dominates the scene and that majority of the publications are published in foreign countries. The implications of this pattern of publication for researchers based in Africa are discussed. Finally. recommendations based on the findings are provided.
Introduction
It is readily acknowledged that research, when correctly designed and executed, builds knowledge because it represents an objective investigation of facts about a certain subject. It also presents answers to an otherwise difficult and complex topical issue, situation or phenomenon. To a large extent, research in a given country is embodied in a variety of document types, which include journal articles, reviews, and -especially in the caseof biomedical research -newspaper articles and letters. An evaluation of the literature can thus be used to measure and/or evaluate research output over a given period of time. Some of the research units that form part of the subjects of research evaluation processes are authors (individuals or group), countries (i.e. geographical locations), and/or institutions (e.g. academic, industry, etc.).
A number of governments have put in place mechanismsand systemsfor evaluating research performance both within and outside their territories. A good example is the National Research Foundation (NRF) of South Africa whose main tasks include: evaluation and rating of researchers; provision of relevant information on the standing and rating of researchers to NRF management; providing advice and guidance for programme-based evaluation processes; providing criteria, processes and procedures for programme and institutional appraisals and undertaking selected appraisals; undertaking programme evaluations and reviews; and conducting periodic evaluation of the national research facilities (National ResearchFoundation, 2007) . When conducting its evaluation, the Foundation usesvarious approaches such as peer review and informetric measurements. AI! this is done in order to "demonstrate the relevance and value of its activities and the judicious use of the public funds entrusted to it" (National ResearchFoundation, 2007) . Similarly, donor institutions and countries are particularly keen on monitoring and evaluating research that they have funded in developing countries. This hasput the funded researchers, institutions and countries under great pressure from both the donors, and the general public. In turn, countries are asking institutions that have received research funds to give an account of them, an aspect that has also affected HIV/AIDS researchers. According to Brown (1993: 12) , '~IDS researchers around the world are under greater pressure than ever before to justify their existence". This applies to institutions and countries that have received HIV/AIDS research funds. Researchers'continued funding has drawn a lot of interest from the public who question the rationale for the large sums of money channeled to AIDS research given that neither a vaccine nor cure has yet been discovered. Scientists, in turn, blame the public for its unrealistic expectations (Brown, 1993) . Previous studies (e.g. The Scientist, 1999) have shown that the contribution of African authors, institutions and countries in scientific productivity is low. The top ranking individuals and institutions in these studies are largely based in developed countries. Little is known about the scientific productivity of African authors, institutions and countries. To the best of our knowledge, no study has been conducted to measure the performance of individual authors, institutions and countries involved in HIV/AIDS research in and about E&S Africa. An evaluation of the performance of HIV/AIDS researchers, conducting research in and about E&SAfrica, both within and outside institutions based in the region, therefore becomes important.
The purpose'of this paper was to evaluate the performance of individual authors, institutions and countries in terms of their productivity, the objectives being: (a) to identify the most prolific authors, countries and institutions that publish HIV/AIDS literature specific to E&S Africa; and (b) to compare the productivity of regional authors, institutions, and countries with those of their foreign counterparts. In view of these broad aims, the following research sub-questions were used to inform the study: .
• How many countries are involved in the publication of HIV/AIDS research about E&SAfrica? How many of these are foreign or African countries?
• Which are the most productive countries (as authors)?
• In which countries is E&SAfrican literature on HIV/AIDS mostly published?
• Which are the most prolific international and regional institutions?
• Who are the most productive authors of HIV/AIDS literature?
2 Literature review 2.1 Evaluation of research performance: an overview Authors', institutional and country research performance evaluation is conducted for various reasons depending on the objectives of the evaluating body or person. The driving force behind most research performance evaluations, however, appears to be associated with research funding. As Geisler (200 I :39) observes, "all organizations that fund and conduct scientific research are increasingly 'under the gun' to better evaluate the performance of their programs .... they must account for their expenditures and must justify their investment decisions". This therefore means that both parties (donors and receivers) are equally concerned with the use of research funds. Jacobs (2000) opines that research productivity studies and their accruing results enable policy makers to evaluate their decisions on the awarding of grants to individuals, institutions and even countries. The Organization for Economic Co-operation and Development [OECD] (1997:5) puts it thus, "in OECD member countries, there is an increasing emphasis on accountability, as well as on the effectiveness and efficiency of government-supported research". The Organization further outlines some of the purposes for which governments conduct research evaluations as follows:
I. optimizing their research allocations when faced with budget stringencies;
2. re-orienting their research support;
3. rationalizing or downsizing research organizations; and
augmenting research productivity
The evaluation of researchers' performance may be used to identify individuals for recruitment/employment. The most prolific individuals are more likely to secure jobs, particularly in institutions that place high regard on the researchers' productivity and scientific impact. Resultsfrom informetric evaluations of authors would therefore assistin identifying and recruiting graduate students and professors whose areasof interest and research experience complement an institution's, department's or university's focus. Many are job advertisements that emphasize authors' research productivity, aside from their academic qualification and work experience, especially on the part of universities.
The evaluation of researchers' productivity may also assistresearchers when they attempt to identify individuals with whom they can collaborate. It may also lead to established partnerships with companies that have related research interests. Collaboration between industry and university can be improved if researchers with common interests in these institutions are identified.
II
Although there is general consensusregarding the need and importance of evaluating researchers (Le. both individual and corporate), opinions are divided on how to evaluate research performance in a "viable yet acceptable manne," (Geisler, 200 I :39) . In other words, what is the most effective and appropriate research method that can be used to measure performance? Some of the mechanismsor approachesto evaluatingscientific research that have been proposed by various studies include bibliometric/informetric analysis,expert review (peer-review), economic rate of return, case studies, retrospective analysis (Committee on Science, Engineering, and Public Policy [COSEPUP], 2004) and questionnaire surveys (Garfield, 1996; Jacobs, 2000) . Brown (1993) identifies three main approaches to evaluating scientific productivity besidesthe use of opinion polls, namely, peer review and the analysisof competition for funds. Figure 1 Bibliometrics versus peer-review approaches to evaluating research performance (Source: Geisler, 2001:39) Arguments in favor of one or another of these approaches have lately dominated opinions in scientific literature. For instance, as recently as in 2000, Thomas J. Phelan set in motion a debate on appropriate methodologies for evaluating institutional performance (Phelan, 2000) . He prefers the use of bibliometric measures (Le. publication and citation data) to the peer-review method as a means of evaluating scientific productivity, especiallywhen dealing with aggregated units of research. He believes that peer review, despite its long history, is, at best, extremely imperfect in evaluating a collection of works such as that produced by a department or by an individual over a career. He suggestsinstead the use of citation and publication analyses,which form part of the informetric/bibliometric methodologies.
Responding to Phelan'ssentiments, Kostoff (2000) defends the use of peer-review, both for single and aggregated research units. He argues that other approaches to research evaluation (Le. publications, patents, citations and other output and outcome metrics) can successfullybe used to supplement but not replace peer-review. Other criticisms that have been leveled against the peer-review method include: the partiality of peers; the 'old boy' network which often results in older, entrenched fields receiving greater recognition than new, emerging areas of research; the 'halo' effect which may result in a greater likelihood of funding being made available to more visible scientists and higher status departments and institutions; reviewers often have fairly different ideas about what aspects of research they are assessing,what criteria they use and how these should be interpreted; the assumption that a high level of agreement exists among scientists about what constitutes good quality work, who is doing it and where promising lines of enquiry lie may not hold in new specialties; and resource inputs to the review process, both in terms of administrative costs and scientists' time, are considerable but ignored (King, 1987) .
As in the peer-review method, bibliometric approaches have their limitations. According to Kostoff (200 I) , the choice of important bibliometric indicators to use for research performance measurement can prove to be problematic. In addition, controversy surrounds their use as measures of researchers', institutional and country research performance. This leads EugeneGarfield, a man credited for the founding of the Institute of Scientific Information and the development of the citation indexes that are extensively used in the analysis of scientific literature as a measure of research performance, to wonder whether or not bibliometric indicators really do provide the best measure (Garfield, 1989) .
Few studies have analyzed HIV/AIDS literature in order to identify the contributing authors, institutions and countries, especially in developing countries. At the international level, a study was conducted in 1996 (The Scientist, 1996) to identify, among other issues, the most productive and influential institutions and scientists in HIV/AIDS research. The study examined 34,000 research papers (only "discovery papers", Le. original research was analyzed) from the Science Indicators database (Science Citation Index) and was limited to papers published between 1993 and 1995. Letters, reviews, editorials and notes were excluded. Grouping the institutions into two categories -those that produced more than 250 papers and those that produced between 100 and 249 papers each -the study identified the National Cancer Institute as the most productive, while the National Allergy and Infectious Diseases (NIAID) topped the list in the citations-per-paper category. Authors from medical institutes such as NIAID and Aaron Diamond AIDS Research Center topped the list of most productive authors. They included Anthony S. Fauci (Director of NIAID) and David Ho (Aaron Diamond AIDS Research Center) who each recorded 83 publications. African institutions and authors based in the continent did not feature in the study, most likely because the study presented only the institutions and authors producing 20 or more articles.
Unlike this study, the use of the MEDLINE database's AIDS-subset (AIDSLlNE) to conduct informetric analyses of HIV/AIDS literature has shown that researchers and institutions in Africa actually contribute substantially to the growth and development of HIV/AIDS research. For instance, Onyancha & Ocholla's (2004) (12) were among the local institutions that produced more than 10 publications. Onyancha (2006:58) analyzed theses and dissertations and research projects produced by Masters and Doctoral students and other researchers in South African institutions of higher learning in order to "study how the universities, in particular, and other institutions, in general, in South Africa have helped to empower the South African community's HIV/ AIDS workforce in the AIDS war". The study identified leading institutions and individuals behind HIV/AIDS research in the country between 1986 and 2004. The most productive institution was the University of South Africa which produced a total of 140 records followed by the University of Witwatersrand (123), the then Rand Afrikaans University (108), the then University of Natal (106), and the University of Pretoria (80), etc. Several study leaders led by JPJ Theron, AD Stuart, H Strydom and I Eloff were involved in guiding students to conduct the researches.
Methods and procedures
This work takes the form of a basic descriptive informetric study. Descriptive informetrics is an "expression that refers to the collection of descriptive information about documents" in order to provide such information as "bodies responsible for the production and transmission of the information; form of transmission; medium of communication; nature of information conveyed; timing and frequency with which information is conveyed; amount of information conveyed; and geographical origin" (Diodato, 1994: 15) . This study focuses on the first aspect, Le. bodies responsible for the production and transmission of HIV/AIDS information through the published literature. The Anglo-American Cataloguing Rules (2003: Appendix D-8) defines the statement of responsibility as "a statement, transcribed from the item being described, relating to persons responsible for the intellectual or artistic content of the item, to corporate bodies from which the content of the item emanates, or to persons or corporate bodies responsible for the performance of the content of the item". It is on this basis that we focused on three entities, namely individual authors, institutions and countries involved in the publication of HIV/AIDS documents about E&S Africa, where the term 'documents' comprises abstracts of published items; journal articles; bibliographies; biographical items; reviews (Le. art exhibit, book, database, film, hardware, theater, television, radio and video reviews); editorial material; excerpts; meeting abstracts; notes; and reprints. The use of the term "Countries" as producers of HIV/AIDS literature is two-fold, Le. countries in which HIV/AIDS literature about E&S Africa was authored [countries as "authors"] and countries in which the HIV/AIDS literature was published [countries as "publishers"]. Whereas the former analysis provided E&S African countries' HIV/AIDS research output, the latter analysis provided information on the countries most commonly used to publish HIV/AIDS research.
Data was extracted from the MEDLINE (MEDlars onLINE), Science Citation Index (SCI), and Social Sciences Citation Index (SSCI) databases using search terms that included terms by which HIV/AIDS was known at the beginning of the epidemic. The SCI and SSCI databases are produced by Thomson Scientific (formerly and herein referred to as lSI -
Institute for Scientific Information) while the MEDLINE database is created by the National Library of Medicine. A total of 22 terms representing names of 18 countries and geographic regions in Eastern and Southern Africa and 26 HIV/AIDS keywords were used to download relevant records from the three databases. The HIV/AIDS-related keywords included: Acquired Immunodeficiency Syndrome; Acquired Immunologic Deficiency Syndrome; An advanced search mode was adopted in searching for and extracting the records. The searches were conducted within the Title, Abstract, Keywords and Subject fields using the following field tags: TI, AB (in the case of MEDLlNE), TS (in the case of lSI) and SU (in the case of MEDLIN E). In addition, the author address field was used to download records that are authored by individuals who are affiliated with institutions that are located in Eastern and Southern Africa, by using the following search queries: AF = 'country name' (in the case of MEDLlNE) and AD='country name' (in the case of lSI) databases where AF and AD denote the Author Address field which lists the institution of affiliation or, in the case of MEDLlNE, address of the first author.
The following approaches were used to calculate the total number of records for each author, institution and/or country:
I. The country in which the journal is published was used to determine the country of publication of the respective records.
2. The total number of records each institution has authored was obtained by counting the number of records in which a particular institution appears in a record's address field 3. Each country's contribution was calculated based on the number of records in which the country name appears in the authors' address field. 4. Authors' names and number of the total number of records each author has written were obtained from the authors' field.
The analysis described in bullet no. 2 and 3 targeted only the data that was obtained from lSI's databases and therefore excluded MEDLINE because the latter provides only the first author's address, thereby leaving out the addresses of coauthors.
In order to obtain the frequencies (i.e. the total number of records each author, institution and/or country contributed) a complete count of the records (sometimes referred to as normal count) was adopted. This approach's rule is to "count every author fully whenever he/she appears, whether or not there is multiple authorship, i.e. allocate a full count of one whenever the author appears in a record" (Diodato, 1994:48) . The same procedure was used to allocate records to institutions and countries. The following illustration, for example, yields a total of five entries (one for each institution). Kenya and Netherlands will also be counted once even though both countries appear several times in the address field. NLTp, Minist Hlth, Nairobi, Kenya.
Data was analyzed using Sitkis version 1.5 @2005, Microsoft Office Access @2003, Microsoft Office Excel @2003 and Bibexcel @2005 in order to obtain the frequencies of occurrence with regard to the following: the number of participating countries; the most productive regional and international countries and institutions; the countries in which most authors publish their literature; and the most prolific authors.
(as authors); countries of publication (as publishers); most productive regional institutions; most productive foreign institutions Table I shows the number of countries involved in the production of HIV/AIDS literature on E&S Africa in three categories, namely, E&S African countries, countries from other regions of Africa and foreign countries. South Africa was the leading country with a total of 85 contributing countries: 13 (15.29%) from E&S Africa, 16 (18.82%) other African countries and 56 (65.88%) foreign countries. Kenya registered a total of 71 countries followed by Uganda (69) 4.2 Distribution of the literature by regional countries (as authors) Productivity by regional countries yielded a total of 43 African countries (illustrated in Table 2 column I) that produced the literature on HIV/AIDS in E&S African countries, implying therefore that only 10 (18.87%) independent countries from the continent did not participate in HIV/AIDS research about the two regions. 
Number of countries producing literature on HIV/AIDS in E&S Africa

Distribution of the literature by foreign countries (as authors)
In the foreign countries category, a total of 77 countries produced papers on HIV/AIDS in E&S Africa. The USA was the most prolific with a total of 2429 papers in the lSI databases. Her highest contribution was on South Africa (536) followed by Uganda (505) 
Distribution of the literature by regional institutions (as authors)
Only data that was collected from the lSI databases was analyzed to obtain the most prolific regional institutions in terms of the number of publications each institution produced. Table are four institutions which were among the first to author HIV/AIDS papers, but afterwards appeared to disappear from the scene. These are Somerset Hospital (9), Groote Schuur Hospital (4), HF Verwoerd Hospital (4), and the Red Cross War Memorial Childrens Hospital (4), all of which are located in South Africa. Table 3 Most productive foreign countries (as authors) Note: 17 papers in MEDLINE and 3 papers in lSI were excluded from the analysis for lack of data 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005 -1990 1991-1995 1996-2000 2001-2005 Table 6 provides country may have been thrilled by the country's success story in curbing the epidemic (Onyancha & Ocholla, 2004) and may not necessarily be due to the high levels of the prevalence rate, although this may still apply. The most productive regional (African) countries were led by South Africa, Kenya, Uganda, Tanzania, Malawi, Zambia, Zimbabwe, Ethiopia, Botswana, and Cameroon. All these countries, save one (Le. Cameroon), were the focus of this study. South Africa was found to be the most productive, perhaps as a result of the country's improved research units, i.e., the medical research centers and well-funded universities' research programs. South Africa is assumed to have one of the "largest and most well-developed education networks, especially in tertiary education, in Sub-Saharan Africa" (Onyancha, 2006:57) . Consequently, the education system, whose universities were recently highly ranked (Institute of Higher Education, Shanghai Jiao Tong University InternetLab, 2005) , has attracted both lecturers and students from other countries who are conducting HIV/AIDS research in the country. Comparatively the frequency of occurrence of regional countries in the address fields was less than that of the foreign countries, implying that regional countries were less productive than their foreign counterparts. This can be attributed to several factors. According to Mweene (n.d.) , effective research in Africa has been hindered by lack of funds and basic facilities, the intellectual and physical isolation of researchers, insufficient personnel to run programs, fragmentation of effort in research, lack of vision and direction by the governments of Africa, and the poor self-image of the region in basic research. and about the country of residence or citizenship. The most productive foreign country was found to be the USA (2429), followed by England (1412 papers). These two countries recorded a total of 3841 postings which accounted for 54.55% of the total foreign hits (Le. 7041). This high productivity by foreign countries may partly be attributed to the funding that these countries allocate towards HIV/AIDS research in developing countries in general, and African countries in particular.
1986
The pattern may also be attributed to the participation of African students and professionals residing or working in the USA and Great Britain. This observation can be explained better by looking at the following facts reflected in a jointly authored booklet by the Commonwealth Scholarship Commission & Economic and Social Research Council (n.d.:4):
• African institutions are increasingly dependent on foreign expertise. Africa employs up to 150,000 expatriate professionals at a cost of $4bn a year. The expatriates may be authoring HIV/AIDS papers in the name of the parent country.
• There are more African scientists and engineers in the USA than in the entire continent.
• Some 70,000 highly qualified African scholars and experts leave their home countries every year to work abroad, often in more developed countries.
• Since 1990, Africa has been losing 20,000 professionals each year.
• Over 30,000 professionals reside outside Africa.
• 35% of total overseas development aid to Africa is spent on expatriate professionals.
• 70,000 PhDs of African origin are currently in the USA.
With such a large number of African professionals residing in developed countries, and an equally large number of expatriates working in Africa, the pattern of productivity witnessed in this study may not be surprising.
The distribution of papers by the countries of publication was meant to determine countries or geographic regions in which HIV/AIDS research by and about E&S Africa is published and disseminated. It is our belief that the place of publication of the research findings is important in research evaluation since the place of publication affects access and thus decision making processes. Take for instance a situation where all HIV/AIDS research about a particular country (say country A) is published in a foreign country (e.g. country B). In the first place, these research findings are supposed to assist country A in her formulation of policies regarding intervention programs. It would be extremely difficult to access the journals in which these research findings are published, especially if these journals require subscription fees (which in most cases are exorbitant), thus negatively impacting on the implementation of the recommendations made therein. Table 4 show that, just as in the analysis of the most productive countries, most HIV/AIDS papers were published in foreign countries. It is also worth noting therefore that some papers originated from foreign countries and were actually published in the same category of countries. This is especially true in the case of foreign countries which have access to quality journals to publish in. Unlike foreign countries, most of the papers produced regionally were published in foreign countries. This pattern may be attributed to the desire of local researchers to publish their research findings in foreign-based journals which are thought to have a larger circulation status, and better reliability and credibility than locally published journals.
Results in
The findings on institutional productivity demonstrated that the highest ranking institutions were based in the countries of research focus. The University of Witwatersrand led, followed by the University of Nairobi, University of KwaZulu Natal, University of Cape Town and Makerere University. All these institutions produced more papers than the highest ranking foreign institution, i.e. the CTR DIS CONTROL & PREVENTION, which produced 252 papers. It was observed that the dominant institutions (i.e. high ranking institutions) were universities in the case of regional institutions.
In fact, all the top 6 of the top 20 high ranking institutions were universities. The implication of this is that universities are the primary producers of HIV/AIDS research. We could not, however, ascertain the type of research (Le. basic/pure or applied) conducted at the universities. A further observation that can be made with regard to the regional institutions is that all the top 20 ranking institutions were located in the countries under investigation. This corresponds with the results on the most productive regional countries. As regards foreign institutions, similar patterns were observed, although the non-university institutions also featured prominently (a similar situation was found in the analysis of regional institutions An analysis of the most productive authors was initially meant to offer insights into the performance of African authors and compare their performance with that of their foreign colleagues. "African authors" refers to citizens and/or residents of African countries living or working within or outside Africa. None of the databases used for data collection provided exhaustive information for such an analysis. The lSI databases came close to offering such information by providing the authors' institutional affiliations and the authors' addresses. However, since the list of authors and that of the institutions did not match, we could only use the corresponding author's address field to obtain a partial picture. We resorted to guessing the author's category of affiliation by examining the names of authors. It is worth noting that the latter approach is flawed since it is presently not easy to identify African authors by use of only the authors' names (e.g. surnames). An attempt, though, was made to identify African authors by using our own knowledge of African names and the corresponding author's field which provides institutional and country affiliation in the records. Looking at Table 7 and using the corresponding author's field in the lSI databases, approximately 19 (33.9%) African authors, who produced over 38 papers, were identified. They were led by Ndinya-Achola JO (University of Nairobi, Kenya) and Bwayo JJ (University of Nairobi, Dept Med Microbiology). This figure, although highly doubtful, shows commendable participation from regional authors/researchers.
In conclusion, it is noted that a large percentage of research findings are published in foreign countries. Although this pattern is healthy as far as international visibility and the impact of HIV/AIDS research conducted in and about Africa is concerned, it nevertheless denies policy and decision makers in Africa free access to the research findings that were specifically meant to improve health standards in their respective countries. In order to allow international visibility and impact, as well as provide free access to the findings, it is highly recommended that authors/researchers be encouraged by way of incentives to present the findings in regionalized conferences, and publish them in both print and electronic conference proceedings while publishing the papers in foreign sources. Another option is to publish their papers through Open Access (OA) platforms. The University of Maryland (2004) opines that with OA, works are created with no expectation of direct monetary gain and made available at no cost to the reader on the Internet for the purposes of education and research. OA therefore permits users to read, download, copy, distribute, print, search, or link to the full texts of works, crawl them for indexing, passthem as data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the Internet itself. This may seem to be an infringement of the author's copyright. But according to the Unievrsity of Maryland (2004: para 3-4):
Authors own the original copyright in their works. In the process of publishing, authors can transfer to publishers the right for publishers to post the work freely on the Web, or authors can retain the right to post their own work on institutional or disciplinary servers. They (authors) [do] retain control over the integrity of their work and have the right to be properly acknowledged and cited.
Institutional repositories are other avenues through which researchers can disseminate their research findings without infringing copyright laws. Results also show that countries that publish the majority of publications were, to a large extent, the most productive (as authors) in terms of the number of HIV/AIDS records. This may mean that HIV/AIDS research is conducted by African authors who reside in foreign countries, or foreign authors who have an interest in the HIV/AIDS situation in the region. Further research is, however, recommended in order to determine the authors' nationality (country of origin). This generally act as an indicator of the knowledge transfer and sharing processes which are very vital in solving complex phenomena. Equally important, a citation analysis of the HIV/AIDS publications should be conducted to determine the influence of HIV/AIDS research in and about Eastern and Southern Africa in the world of science.
